Background In low-income countries, the majority of neonatal deaths occur during the perinatal period. The fourth millennium development goal of reducing child mortality cannot therefore be met without substantial reduction in perinatal deaths. Objective To investigate the risk factors for perinatal mortality in Arua regional referral hospital, West Nile region. Methods We conducted a facility based unmatched case-control study at Arua Regional Referral hospital during January-March 2006. A total of 60 new cases of perinatal deaths and 120 controls were selected over a 3 months period. A case was defined as any baby born after 28 weeks of gestation either as a still birth or born alive but died within 7 days post delivery. A control was any baby born after 28 weeks of gestation and survived the first seven days of life. Control mothers were followed at home after one week to check if any perinatal death occurred. Logistic regression analysis was used to determine the risk factors for perinatal mortality. Conclusion and Recommendations: Our study has identified several risk factors for perinatal deaths related to poor accessibility to and low quality of health care services in the setting. The study underscores the importance of improved accessibility to and quality of basic and comprehensive emergency obstetrical care. The findings suggest the need to improve the capacity of local health system at first, second and tertiary levels, accessibility to and quality health care services in the settings.
Introduction
In low income countries, two thirds of neonatal deaths occur in the perinatal period. Although perinatal mortality (PNM) is preventable, globally an estimated 6.3 million babies die in the perinatal period annually. Almost all (98%) of these deaths occur in developing countries (1) (2) . According to WHO, perinatal mortality rate stands at 62 per 1000 births in Africa, compared to an estimated rate of 10 per 1,000 births in the developed countries.
2 Perinatal mortality rate is estimated at 43 per 1000 births in Uganda (3) .
In many developing countries of Africa and SouthWest Asia, the likelihood of a child dying in the first week of life is so great that infants are not counted until they are at least one week old, and stillbirths are not counted at all. Worldwide, a large proportion of infant deaths and disabilities originate in the perinatal period and are determined primarily by the condition of the pregnant mothers and the circumstances of the birth.
1
Information on perinatal mortality is limited in many African countries. Detailed analysis is made difficult by problems of isolation, poor communication, shortage of staff and incomplete record keeping including substantial under reporting especially in traditional societies. Weak routine information systems, inadequate vital registrations, and reliance on periodic household surveys as the main source of population-based data are all familiar obstacles to improving public health in poor countries. 4 However, statistics on perinatal and neonatal mortality are useful in showing the magnitude of the problem and to suggest measures to ameliorate the problem.
During the 1980s, WHO promoted the risk approach which involved screening for risks and their classification during pregnancies based on maternal characteristics. The aim was to improve maternal and perinatal health particularly in developing countries. However, complications around the time of labour or delivery are not easily predictable. Several safe motherhood initiatives/interventions have been developed focusing on provision of effective care during labour. These include strengthening emergency obstetric services, having trained health workers with midwifery skills present at delivery, ensuring the availability of health facilities equipped with surgical capacity to provide essential major obstetric interventions coupled with the availability of effective referral systems.
In the West Nile region, Arua regional referral hospital serves a predominantly rural community estimated at 855,055 inhabitants. The district of Arua has a high growth rate of 3.98%. 5 The population is predominantly peasantry with low socio-economic and health status. The human development and poverty indices in the northern region of Uganda including in the West Nile district of Arua are poor (6) (7) (8) . The district health indices are poor with high under five mortality rate (U5MR) and infant mortality rate (IMR) of 240 and 100 per 1000 live births compared to the national figure of 152 and 88 respectively (9) (10) . This study aimed to investigate the risk factors for perinatal mortality, in the West Nile region in order to suggest measures towards reduction of perinatal deaths in the settings.
Methods
We carried out a hospital-based unmatched case control study to identify risk factors for perinatal deaths in Arua Regional Referral hospital, West Nile region. The hospital serves a predominantly rural community. The study was conducted over three months during JanuaryMarch 2006. The study population comprised mothers of babies born (alive or as stillbirths) in Arua hospital.
Data were collected from the hospital maternity ward. Mothers whose babies died from the hospital during the perinatal period between 1 st January -31 st March 2006, were identified and recruited as case mothers into the study. A case was defined as any baby born after 28 weeks of gestation in Arua hospital either as a still birth, or who was born alive but died within one week post delivery. A control was defined as any baby born after 28 weeks of gestation in Arua hospital and survived the first seven days of life. The next two babies delivered after the case, born after 28 weeks of gestation but did not die within the first seven days of life were enrolled as controls. Two controls were selected per case. The babies whose mothers died during or immediately after delivery were excluded. Babies born before arrival in Arua Hospital or those born from other health centres but died in Arua hospital within one week of life were also excluded. We collected data using a semi-structured questionnaire. The questionnaire was pre-tested in two hospitals in Arua District (Kuluva and Maracha). Interviewers were trained for 2 days prior to data collection.
The Zata were captured using EPINFO 2002 statistical package. SPSS software version 0.5 was used for multivariate analysis. Conditional logistic regression was performed to identify the predictors for perinatal mortality. All variables entered in the model were dichotomized, with PNM case as the outcome variable. The initial logistic regression model included all variables that were statistically significant during the bivariate analysis (e.g. distance to hospital, where first went for help, being referred, mode of delivery, Apgar score). Other variables that were not significant on bivariate analysis but that are known risk factors for perinatal death (e.g. order of pregnancy, maternal body mass index, antepartum haemorrhage, having sexually transmitted diseases, gross abnormality of baby) and potential confounders (e.g. maternal age) were also included in the model. Measures of interest were adjusted odds ratios (ORs) and confidence intervals (CIs) for perinatal mortality risk factors. Goodness of fit of the final model was tested by using Cox & Snell R 2 value.
Results
A total of 60 cases of perinatal deaths were identified from the maternity delivery record books. Two unmatched controls were selected for each of the 60 cases, giving a total of 120 controls.
The socio-demographic characteristics of case and control mothers were similar. The majority of babies who died and controls had mothers aged between 18-35 years. The mean age of case mothers of 24.1 years, range 15-38 years was similar to that of controls, 24.9 years range 16-40 years (p-value = 0.5160). Most respondents were currently married, and had attained at least a primary education (Table 1 ). More than half (58.3%) of the mothers whose babies died, and 66.7% of controls were over weight or obese. The vast majority (95%) of the mothers whose babies died and 98.3% of control were not employed
The majority of mothers whose babies died (90%) and 96.7% of controls lived within a distance of 5 kilometres from the nearest maternity centre. However, mothers of the babies who died were more likely to have lived more than five kilometres from Arua hospital (OR =3.89, 95% CI 1.96-7.74) than controls.
Mothers of babies who died were more likely than control mothers to have first sought help from other health facilities/ or referred from TBAs. The majority of the mothers in both groups were referred due to labour complications. Mothers of babies who died were more likely to have had transport problems (OR = 3.80, CI 1.31-11.02) and obstetrical interventions like caesarean section and vacuum extraction than control mothers (OR = 3.79, CI 1.64-8.83). The majority of case and control mothers had had spontaneous vaginal delivery (SVD) in the hospital. Having a doctor or midwife attending a SVD was protective against the occurrence of perinatal deaths (OR= 0.18, CI 0.016-2.05)
On multivariate analysis, the best fitting model for factors associated with perinatal mortality explained 73.6% (Cox and Snell R 2 ) of the variation observed in the outcome variable. Within this model, living within five kilometres from Arua hospital was significantly protective (p<0.0001) ( Table 4) . Booking for ANC at gestational age above 28 weeks, performing obstetrical interventions like C/S and vacuum extractions (V/E) were not protective and were excluded from the final model. Delay in reaching the hospital due to transport problem, baby not being resuscitated and having low Apgar score of ≤ 6 were associated with increased risks of perinatal death. (Table 3 ).
Figure: Delivery mortality outcomes
Nearly half of the babies 27 (45%) were fresh stillbirths while 12 (20%) were macerated stillbirths. Twenty (33.3%) out of the babies who were born alive died within 24 hours as illustrated in the figure above. 
Discussion
Our study has highlighted several risk factors for perinatal deaths in Arua regional referral hospital -WestNile setting, Uganda. The main factors identified relate to poor geographical and temporal accessibility to and low quality of health services evidenced by the lack of resuscitation of babies in the hospital, as well as low Apgar score of the newborn babies. Our findings are consistent with those of previous studies that identified universal access to basic health services before, during and after child birth as being protective against the occurrence of perinatal deaths (11) . It is generally recognised that maternal health services are dependant on the functioning of the entire health system. Health systems factors influence the accessibility to and utilisation of services, quality of care provided and ultimately maternal (12) and child health outcomes.
In the West Nile region, health services delivery and health status are poor. Several factors including inadequate resources -financial, human, physical infrastructure, low socio-economic status and the remote geographical location of the district, influence the health and social services delivery in the region. Previous studies by other researchers (13) (14) have also identified poor temporal and financial accessibility to health services for major obstetric interventions in the region. In the region (Arua district), both public and private means of transportation are scarce. The local health care system -local government lacks ambulance services. Thus, emergency transportation/referrals to a health facility for basic and comprehensive emergency health (obstetric) care remain a major challenge. This suggests an urgent need for the district local government (stakeholders) to improve emergency referrals systems including through acquisition of ambulance motor vehicle, as well as bicycle ambulances in every villages/parishes. There is also need to set up effective communication systemsradio call systems to link up the peripheral health systems with the referral hospitals, both public and private facilities. In addition there is need to improve staffing in the rural-remote parts of the districts in the West Nile region. Trained personnel/human resources should be recruited, and satisfactorily remunerated and motivated to work in such remote settings. Furthermore, the health facilities need to be adequately equipped with essential equipment, drugs and supplies to enable delivery of effective and quality health services.
This study has revealed that a high proportion of perinatal deaths occurred in babies born with low Apgar score of 0 -6. The findings are consistent with those of previous studies in China, Croatia and Uganda that showed that babies with low Apgar score are more likely to die during the perinatal period (15) (16) (17) (18) (19) . Our study showed that nearly a half of the cases (babies who died) were fresh still births. It's perturbing to note that nearly half of the babies who had low Apgar score who died had not been resuscitated. Apgar score assessment at 1 minute reflects the need for immediate resuscitation. The 5-minute score, and particularly the change in the score between 1 and 5 minutes reflect the effectiveness of resuscitation (20) . The basic step in resuscitation requires any infant should have the airway cleared of mucous, blood or meconium (20) (21) . If the infant is breathing, the heart rate is >100 beats per minutes the skin (central and mucous membrane) is pink, then routine supportive care is provided. However, if the delivery is complicated by meconium and the infant is not vigorous, endotracheal intubation is recommended (20) (21) . The lack of resuscitation suggests failure of the health system to meet maternal and child health needs. It suggests the need to improve the quality of health care services at all tiers primary, secondary and tertiary levels of the health system in the region. Our study findings suggest the need for improving staffing level and for equipping of health facilities, including both first line and referrals in the district/region. There is need to upgrade the level of knowledge and skills of available staff to effectively carry out resuscitation measures in the settings.
There were limitations to our study. The study was conducted in an urban referral hospital setting. However, the hospital serves both the urban and rural community of Arua district and other districts in the region. The majority (>90%) of the population of the district/region though live in rural setting. Secondly, there was difficulty experienced in tracing up the mothers of controls after discharge to ascertain whether any of their babies died from home. To minimise this problem, however, mothers of controls were requested to report to the nearest maternity centre (health centre) or Arua hospital any death of a baby that occurred within one week of delivery. Mothers of controls were also given letters to take to the in -charges of the nearest maternity centre (health centre) so that any death of the control babies is immediately communicated to Arua hospital/researcher. No deaths were reported in controls.
Our study has elucidated several risk factors for perinatal deaths in the Arua regional referral hospital, West Nile region related to poor performance of the health system in the settings. The findings suggest the need for improvement of the performance of the local health systems, accessibility to and the quality of health service in the region. Firstly, there is need to improve accessibility to basic and comprehensive health services. The local district authorities and central government should endeavour to avail transport facilitiesambulances for emergency referrals. Secondly, the District Health Team (DHT) and other stakeholders should strengthen the capacity of the available health facilities -first and second line. Both rural/peripheral and urban first line facilities should be adequately staffed and equipped to offer quality basic and comprehensive essential obstetric care. There is need to ensure the availability of essential equipment including for emergency obstetric care in the health facilities (rural and urban). The health personnel in the settings should receive regular refresher courses and be adequately trained in resuscitation techniques and should be regularly supervised. Strengthening the capacity of the local health system to provide effective basic and comprehensive health services remains critical to avert adverse maternal and child health outcomes in such remote resource constrained settings in the developing countries.
